

3GPP TSG SA WG2 Meeting #71
S2-091550
18 - 20 February, 2009, Budapest, Hungary, 2009

Source:
Nokia Siemens Networks, Nokia, NTT DOCOMO
Title:
Evaluation on LCS Control Plane Alternatives
Document for:
Approval

Agenda Item:
7.3
Work Item / Release:
FS_LCS_EPS / Rel-9

Abstract of the contribution: Adds new criterias for evaluating solutions
1. Discussion

TR23.891 v0.3.0 (2009-01) provides the comparison of the architectural alternatives as below
Table 8-1: Comparison of all Architectural Alternatives in Section 6

	Criteria
	# 1
	# 2
	# 3
	#5

	Support for an NI-LR and MT-LR for emergency calls 
	Yes
	Yes
	Yes
	Yes

	Support for a non-emergency MT-LR
	Yes
	Yes
	Yes
	Yes

	Support for an MO-LR
	Yes
	Yes
	Yes
	Yes

	Support for Network Based Positioning
	Yes
	Yes
	Yes
	Yes

	Support for UE Based and UE Assisted Positioning
	Yes
	Yes
	Yes
	Yes

	Support for ISR
	
	
	
	

	Number of new MME interfaces
	2
	2
	1
	1

	Number of new eNB interfaces
	0
	0
	1
	0

	Number of new GMLC interfaces (Note 3)
	2
	1
	1
	1

	Number of interfaces to the E-SMLC
	2
	1
	1
	1

	Positioning Continuity possible for intra-MME relocation (Note 1)
	
	
	
	

	Positioning Continuity possible for inter-MME relocation (Note 1)
	
	
	
	

	Location continuity for emergency calls following eNB handover (Note 2)
	Yes
	Yes
	Yes
	Yes

	Location continuity for emergency calls following MME Relocation (Note 2)
	Yes
	Yes
	Yes
	Yes

	Location continuity for emergency calls following inter-RAT handover in the PS domain (Note 2)
	Yes
	Yes
	Yes
	Yes

	Possibility to combine E-SMLC with one of MME, eNB or GMLC
	Yes
	Yes
	Yes
	Yes


	NOTE 1:
Positioning continuity here refers to the ability to continue a UE assisted or UE based positioning session between the E-SMLC and UE following handover. This criterion is specific to the positioning method and will depend on the importance of positioning continuity to the particular positioning method.

NOTE 2:
Location continuity for emergency calls refers to preserving the ability to deliver an initial position estimate and subsequent updated position estimate to the PSAP following handover in a manner transparent to the PSAP.
NOTE 3:   For Alternative 5, If the SLs interface is based on OMA ILP it may be considered as an existing interface otherwise there are 2 new interfaces to the GMLC.


The comparison above shows all architectures available for evaluation are equivalently supporting functionalities. In the sections  below additional criteria's for evaluations is discussed
1.1 Number of new interfaces
The major difference is the numbers of new interfaces need to be added for LCS in EPS/LTE. Obvious advantage of minimizing the number of interfaces is to reduce the efforts on the implementation, interoperability testing and integration. This paper wants to indicate the quantity of the network elements in a real deployment are not the same, the number of eNB is much larger than MME. For especially a large scale countries, the number of MMEs is again larger than E-SMLC and GMLC. The reason behind is the capacity of all call handling is going through eNB and MME, but E-SMLC and GMLC are specific entities for emergency location service. One interface less on eNB gives a higher value in a deployed network than the same interface on MME, and one interface less on MME gives a higher value than on GMLC. While LCS is served only for a percentage of the total call volume, the required GMLC/E-SMLC node is normally less than required MME nodes. An interface reduced on MME may provide in a real world a higher benefit than on the GMLC.
When we consider this difference into the evaluation, then the number of new interface can be concluded as below:

	
Criteria

	# 1
	# 2
	# 3
	#5

	Number of new MME interfaces
	2
	2
	1
	1

	Number of new eNB interfaces
	0
	0
	1
	0

	Number of new GMLC interfaces (Note 3)
	2
	1
	1
	1

	Number of interfaces to the E-SMLC
	2
	1
	1
	1

	interface efforts in implementation, IOT and integration
	Less good
	Less good
	Least good
	good


1.2 Number of new entities
All architecture alternatives provide means to integrate the E-SMLC to another node. The integration of two logical functional entities to one physical node may need to put two applications from two different platforms. This paper believes the integration of two different functions to one physical node is less attractive than the same or similar functions. As we often indicated that GMLC and LRF are likely integrated physically, this is because they both are serving location service. Similarly E-SMLC integrated with GMLC gives a higher incentive than other nodes not functional involving LCS. 
MME and eNB are fully developed without positioning function as well as E-SMLC is developed without mobility and radio resource management. There is more relationship in GMLC and E-SMLC designated for gateway and serving location service. Putting both functionalities physically at the same node seems more sounding than other approaches.
	
Criteria

	# 1
	# 2
	# 3
	#5

	Possibility to combine E-SMLC with one of MME, eNB or GMLC
	Yes
	Yes
	Yes
	yes

	Weighted benefit with integration scenarios
	good
	Less good
	Less good
	good


1.3 Control Plane with optional User Plane deployment
It is possible a carrier deployed CP wants to extend its network with UP for commercial service. In certain scenarios there might be with deployed UP to add CP to meet regulatory requirement. The flexibility of implementation should be given. While SLP (SUPL Location Server) splits its functional elements in SLC (SUPL Location Center) and SPC (SUPL Positioning Center), and their functions are similar to GMLC and E-SMLC, it’s reasonable to check the possibility whether both GMLC and E-SMLC may logically and physically interact closely. When E-SMLC does not have an interface with GMLC in EPS, then convert CP-only solution to CP+UP requires new nodes only for UP purpose. According current architecture design there are two alternatives with a direct interface between E-SMLC and GMLC: #1 and #5.

Because the architecture alternative 1 is similar to alternative 5, an extension towards user plane is the same.  

	
Criteria

	# 1
	# 2
	# 3
	#5

	Possibility to use CP+UP
	Yes
	Yes
	No
	yes

	Additional efforts to implement User Plane
	good
	Less good
	
	good


1.4 Scalability

As earlier stated, while LCS is served only for a percentage of the total call volume, the required volume of LCS functions is much less than the required volume of functions providing basic EPS calls, Thus, integrating LCS functions into one physical node enables optimized scalability of the EPS architecture as the required number of integrated GMLC/E-SMLC/LRF nodes is much less than required number or eNB or MME nodes.  Even better result of integrating LCS functions into one physical node is achieved, if the number of required new interfaces is reduced in consequently.
	
Criteria

	# 1
	# 2
	# 3
	#5

	Possibility to combine E-SMLC, GMLC and LRF into single physical node
	Yes
	yes
	yes
	yes

	Benefit with location entities integration
	Less good
	Less good
	less good
	good


1.5 LTE specific position methods
TSG RAN has recently started new work item "Position Support for LTE" (RP-080995).The objective of this work item is to include support for the following:
- A positioning protocol or protocols compatible with and enabling support for both the control plane LCS solution for EPS and OMA SUPL.

- UE assisted and UE based A-GNSS

 - A downlink terrestrial positioning method, analogous to E-OTD, OTDOA and AFLT, capable of operating in UE assisted and UE based modes (note: TSG RAN aim define a single downlink method for LTE).

A user plane based solution can support all position capabilities TSG RAN currently studies for LTE. 
2. Proposal

As per the objectives of the work item "to minimize LCS unique changes subject to meeting stated regulatory requirements", alternative 5 has the smallest impacts on the functionalities and interfaces of EPS core network (MME) and Access Network (eNodeB's).  
Minimal interfaces on MME also means less signalling and processing load in the core network, which is an essential requirement when making e.g. emergency call in overloaded situations.  This is also cost-friendly for operators, as this allows number of actual LCS entities deployed in the network minimal, as resources required for location information calculation can be aggregated. 
Alternative 5 creates a common architecture supporting both control plane and user plane solutions which benefits operators regardless of starting point.

For an operator who wants to support UE assisted and UE based A-GNSS over control plane for emergency calls, Alternative 5 allows possibility to extend its network later with user plane and OMA SUPL based solution for commercial service. 

For an operator who already offers commercial location services via user plane and OMA SUPL based solution, it allows possibility to deliver assistance data to UE's via control plane if required to meet regulatory requirements for emergency call.

For the above reasons, alternative 5 is proposed to be a choice for the Control Plane architecture solution in Release 9.
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